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(57) Abstract: 

PURPOSE: A system for controlling a network of household appliances 
is provided to embody an optimized network of the household 
appliances at a low cost by embodying the network using a serial 
communication function of a low functional microcomputer used in the 
household appliances. CONSTITUTION: A master-slave type 
communication structure is defined as to each household appliance, 
and a communication standard configured as an application layer, a 
data link layer, and a physical layer is set up. The household appliances 
are connected through a serial communication function to construct a 
network. When a predetermined communication event is generated, a 
communication is performed by a certain packet unit according to the 
communication structure and the communication standard. 
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±B 4514 4444 44^4 44. 4^£^ 45! i- t- 44s 44 4^ 44fe 444 Us 4#44 444 4 
-g-8; S.H.44S 44 444 4fe 5fl4 4^(PT) 4^4 Failed 4^^4 4 -§--§- 4#^s 45!* 4*44 
^jl 4s 44*44 44 444. ^44444(Notification) 45!-& 4^^» -8-^44 ^451* 4444. 
444^(Arrayed) 44£ 444 444* i*^-S 4^4 4*4 4 4 444 44 -§-44 &4 £€■ 444* 
4444 a4 4 4444, n 44^-8- 444 44. 

0 : request packet 
1 ~ 3: Reserved 

4 : Successful response packet 

5 : Failed response packet 
6-7: Reserved 

8 : Broadcast Notification packet 

9 : Arrayed packet 

10: End packet of arrayed data 
11-15: Reserved 

4—^1—44 4^B(RC)fe -f 4 444 44M-8: 4 4-8 4444 ^444* 4444 44 2Bit 4^ 51:44. 4 
^4fe t44 4^^ 4514 CRC 44 s=7> i^-44 444, t^I 4 5! 4 CRC 4 4, ££fe *4 byte time ov 
er44 44 3444 44* 7>^44. ^44-M.fe 44 l^l 4*44. 

45! ^4(PN)fe 44 f-4 447> 4^1 M* 4 4£ 4444 ^4441- 4444 44 2Bit 4^ ?J:44. 4^4 

^lls-g- 45!-!: 4*^- 444 315! ^4* 14 ^7}44^i, 44* 44*4 4-f4fe 444 4-8 45! ^4 
# 4444. 444, ^44 *-t= 44 4444 45! ^44 *4 ^1- 444^ 9X^\ 4-& 4447 r 44 ^4 
44 4444H5. ^-44^, 41- 4fe ^*544. #44 «fe *44 4444 -8-44 4 ^4 4444 
45! ^41- 4444 -g-4 451* ^444. 

444 ^(MU^r 444 4^4 44^1- 4^444 4^4 41- 44 44 *<Ji±44. 444 44 4#44^ 4 
44 ^1 444 4^4 441 444 4444. 



°)144 *H4 ^(MHLKr "1144 44* 44 ^ELii.4 ^44 ^h4 45:4, -§--§- £SI|2] 43 

-§-21 444 *)14* ^4^ *r SI4. 

SB 44(P0)fe 444 set4 44* 4$ IHS-H 44 4 set* JES^S ¥*t =7= Sl4. "1144 sets) Version- 
up, HLfe 4 ** 33.M*44 £4* 4 «fl SHIS, 444 set* f- *r SI4. 

°1144fe 4^44 ^e1|o] 4^*J)* -Mj44 2«SlS.(Command) .SH4 o] Commandl- t*<84^ 4 4 
43 44*, ^4s ^efl^lM^V Command* ^39 4^. 44 4^43. 43^Hr 44*^ tM3€4. ^4 8 Bit 

3- dH4°))44 4<34 *443* ^SlJl ^4444 *VC|-. S ( V\\A}7]7} 3)44445. ^4 ^ 

Sl3* ES^efl^l 7Br44 $4. OH- <H<sH 3& 444^ 44*11 4*1) 5r444 4^* 7^2 5>H4 

44. 4£ S-€- ^1447} 2«| al-sfe 44 7fl44 nfl A] 41 ^ ^ul, S/W ^4ofl43 444 ip-4(Rou 

tine)*44 4443lfe &4fe 3* 4444. >H4*1# 0 1 45L 4^444 4^* 71-444 444** 2*244 *fl 
#* *fl4 £ 3443 (Monitoring)* 4?r 7l^** =r Si 4. ^44 «7> Command* 3 #3 £.3. <r*M4 

4 4^43 4^4fe 44*& {ACK + Return arguments}^ 3., &44 {NAK + °fl4 SE.M4. 444 

its. 44 2567H2] Commandl- 7>4 ^ ±v\ »}E.+} 3tr4fe 3^44. Input Arguments^ Return Argumen 
tsfe Command 3H<>i| 44 *-?-4 Byte ^7} 4444. 
oHl Arguments 4 444 4-g-4 £4. 

boolean : lByte 
char, unsigned char : lByte 

int, unsigned int, short int, unsigned short int : 2 Byte 
long, undigned long : 4Byte 
string : NULL* £444 3^4. 

34, Command 3£f **44 4*11 4*4 2£ 4£ 7fl4* §4. 

3^ 256711(0x00 ~ 0xFF)4 444 3£f 4*SW?h 3^ ^4 *433 Al~g-4^ <344 

^ ^* SHI: a>^-*V4. 7fl#4 71^* 4444 ^2°H 3444 4^t4 444 ^44^1 44. 3^ Command 
2£fe 1^34 44 4444 $<L3. ^£44. 4^44 444^4 7l^?I ^Ji^ 514 f-^ 0 !! 

*t&.& Commandl-ol4. 7]^-^o.Sfe CommandG 2. Program Command(PS. ^^4. ^ 

Al Command^ #eflo)u.7]- ^ ^a] 7>^5>il Program Command^ =r*Jj* ^tr Sequence7> ^As}4. Al 
gorithm Area<>)l Slfe Command 5£f^ ^f-i tfl*V lfs|2£7l 4^*W ^^4. ^lf-S 3. 

i£fe nflolTloil 44 cfs oj-jrei-.^ ol^-tr^ f-A]^- ^ $171 nfl^-oll ^ Command 2£f o]^-s).^ 4 
€■ 4^* ^ si 4. 44^i 01 ojo^oi £ = Comand 3Efe ^]f-a. l i4 Jt*^3ll- ^-<^^4 St4<H 

°> ?r4. 011*14^ -S-^-Tfl^^lA-i ^e)sf7l 4?r ^eH-h ^^l 0 !^ a >^ E 1°H ^ * 

^* t ^14 ^2:4 4^4. 4^4*11^ "flfe Command S^-4 <>1* ^ s 344 4?r °J ^ «U4 ^, 4 : n t, ilH( 

ARG)S. ^€4. ^144^^ ?144 4°14 Command 2£i 44 ^4^14. 4^4s-?-4 5f44 sil^I* 
w>o. ^eflo|a.7> nH4 nflAl44 ^2fe 4^45.-t-4 4^14 ^14 Sfe Command 2£f <r*M nfl ofl 

47> SI* 3 -f4 &* ¥■ 7HS. 4¥4*!4. 4^4S"4 H c v "& 311514 i47> $U Command 2££ 
£5. ^*il£l5it4 , ?l i444 ^Sfe Command 3£, ACK, Command 2£^^|^ °14(ARG)1-S ^44. 
14 0144 ^4 4014 ^£ Command 3.Z.*\] 44 t4^14. 4^4S.^-4 Sfl^ofl °1144 a a v ^M4^ Com 
mand 2E, NAK jl sfl^ ^14 3£S ^^44. 4|^>^8r ^^^44^ Command ^°\} °1144 

4^ Command 2£, NAK ZL4j! <H]4 3£S. ^^44. 

CRCfe ^aJ3 SII514 61141- ^#444 Al ^a]47> 3)1 ^1 °114# *r 9\$m 4fe 21:44. CRCfe 16- 

Bits. 4e]44, ETX^-4 CRC ^— 4^14 Byte444 Data* 4*44 ^ a* ^§^444 ^#1^4. 
ETX(0x03)fe SII514 ^<yi- 444fe -S-aj §.43. ==p a] ai o)i 2)1^1 744 sije.4 ^1 CRC* 4*44 ®zl 4% °i] 

si* t Slfe w o Vl ^* ^l^tr4. ^, ^A 7 i°) 4^4 Byte 444* *L 444 Byte7f ETX7> o>4^ 

5)15! oflBis. t XI 4. °14^r CRC* 4*tr 2)1^ 44 Check* ^ sl4. 
A o^4 =11 5! 4 4 2. 5)1^1 444 A oM14 4^44 4*4 ^4. 

tfle 4^4-4 4 4^44 ^44 444 4^4^(Address)s 4444. 4 4i<§£- 2 byte4 ^-^4 4£-4 
it 7>44 4^ f-44 4^4^* **ll 5fl44fe 4-44°lMl ^5!* 4^f- ^ S14. 4^4^fe £ 144 £44 
44 £4, 34^4 4h4h s£.4 54H4 ^lf- 2£5. 4^-44 4* #44 4^4^- 4^ <r ^fe 441(Phys 
ical) 4^4^4 ^1*1 ^^1** ^*444 ^* 4^4i3. a\%s\ji *4 ¥4 4*11 4# =r Sife 84^4 s. 
4 ^(Logical) ^£5fliS ^*44. 

44444 4B43fe a4 PC 41^, AV 41, A U (Living) ^, 7]-444 Tilt ^£^s 4^ t Sl£i °144 4H4 
H* ^*44 4«11 34B4 4B4H a£.7 r a>^-4^4, 71-444 4^434 44444 4=. 4 « tfle 4a4fe 
*4 fl-44 4^44^ 44 PC Till % av 41 *fl*44 *4* 4*114^ 4H4a ^* ^7} ^^44. 4B 
43. 3£2) **4fe £ 154 t4. 

^if- 3 H ^, Ail *o) 1(^144, h§4s,44 4^, 4f-, ^4, )* 4*11 5-Bit* 444£i 4 ^lf-ts 4=r44 ^1* 
* ^*44 4*fl 8-Bit* t4?!-4. 4fe ^444 ^^-§-4 24* ss)4 444. 
8-bit4 ^1** t l *44 4?r ^^.fe ^1*4 ^^14^4 44 4¥44fe Group 4Hsll>iS.£ a>-§-44. 
4 ^44^^ 4-8-44 4^43 44444 4^43<>il ^1** 4 4-4 4444. 

o]nfl 4f-4 Group* ^44^ ¥ A*}?} SI4. 44*11 Group 4Heflife 4 €^4 Si* 3^ TS 4*^- 

s.4 44 4i£°U *1144^ £§ cfl4* 444 <r SI4. 444 Grou P 4 44fe ^4 4* afe ^4 4H434 ^ 



$ 4#°14tt 4 D 1°14. y\% ^B43 &o) -iiro)^ ^°d-4 a - 4B431 7^712, 4f- sh &4 >i 

llll'°14 sll^ 4^434*14 as. 4^44, £ 164 ^-i <Hi= 4i°H 44 £3 ^f - ^wi- 4^1 

1- ^ Si^cj, n ■limiiroj^ 444^ 4B434 4 = 444^ 4f-l- 4 D lt!-4. ¥ 4*11 G 

roup 4^3]^ £ 174 44 o]^}±6\] 44 ±$ 4*1 4ii $XZ *H^#-§r *r 5tl4. °H 4# 

2£b 5L€- 4f-°r 434^4 'lllir°l 4s Logical ^£efl± 4*13-£°ti 44*1 33€4. 4B43 3£ 
7} -lH'o] i 4£ SH7f llliro]^ Logical 4^ 4i SEf 44^ £4. £ 184 £ 

oi, m- 4^11^1 434°1 £3 4*13-i°ll Slfe i3 ^1^ ^mt $14. 

4-§-^S ^o. ofl ^3M(Plug and play) 43 ^, ^Mit <L£. 444°3 27| ^ 31= 4 4^2)1^1 

44-0. -f4«-3 -i343i cflsW 4^4^ 4£4 £4. 

L11B434 4££ ^4o]iS.o] -f-AlSl-7] 444^ 4401^1-01 ^.OjS). ^.A| A^^4J7, 

$13. 4°11*1 -°r4£ f£l ^#£44 *H, 4^Elfe 44°li#4 olf-4 o^Bfliol) tfl# cflo]Ei ^lif 

SH4 £4. t&4, 43*d £°1 4 7>34 4* *iS7l- ^£44 $3. ?M4<H 4 4 7 r 3£ 

+ $144 £4. °11 4*114 ofl SeiloKpiug and Pi ay )l- 444fe ^B^H 443^ 44, °J34fe 

^4«>11 4 ^-S-^ 54 rr 3^1 43?r4. -f 3Ef 43tr 4-°r MlS^H 4^4^ 44<>1 ^7}- 2)2^ 

1-11^4301) 44$-!- nfl, Af-g.43.44 440^4 44 ^iil- 43 4s 44 44°1^4 cflsfl ^£1 4#4fe 3 
^7144 °1 <H£L4 4 (Discovery Addressing) 44* 3*J4. °1 43°1 t-4£ 4s4 4fe 44°li4 SLt 
<3°14 4B1-21 *14 f-4 4-§-3B, 2)14 tM§£ 4tr «14(Buffer)4 H7l f-4 ^^47l 4l> Sel- 

5l?fliB(Pre-request) ^-2-44. He)-Hl?|>iH 44^ ^ 44^ o}44 ^^.oll 44 ^*|44. 

4#3iL^ ^4£H Xlfe °lf-^r ^4 t 4 ^.M-ai, 34 4^0114 #eH 0 l«s cfl^4 
CII0141- i44 ^1 ^fl 434 zjoii- jg^- 4 4-g-44. ^5- ^ *M31- sU^f f- 4 sfe 

^-di: n ll 4^^144 t^oias i^*V4. H4-£l^liB447l- ^4^ °ds>^ < ?l h^S- 1-4^4. 
4211 4-§-7,v <a^-oii4 Mfe teln ofl aefloi 711^^- 4-§-t,1-4 ^7} 4 < a°l 1 4 ^r^ 44°1^ 4^1 
■I- °J^4^ «fs A>-g-t ^ $a4<>> ^ s i»4 ^14 0 1^1- 4^^-134 ^^tr ^ 4B43 421714 4wH^°ll 
cfl«- 3 Jit- SWrH* *>s ^4. °l-fhfe ^^$134 4^^^.^^^^ ^^1- uiBlsll44cll, 4^^^l 4 
^ ci44^ 4B434 4^4711 4^ °1£$ 7>34 4^ ^S7f ^§-4^1 &7l 4^-4 4B43 447]7> 4-g. 
3451 e*fl$43 °l^-^2i tiiB43 4b144 214 ^# f-4 H d-^- t Slfe ^l7 r SI4. ^ M1B43 

4b144 ci4oi^ ^^4^ 4B43 4^7l7> 44°l^i ^4 -S-^# 5r£4 ^ 
A o v ^tt * 3-— 4343^: #^-^4, 1-11H43 4el7lfe ^d€°l 4* 7r4^f t 1 *! 

4 ^- 3E§ ^4^1-4 $14 ^4 fit 5L€- cl4ol^S. 4^1 * 2£ 4°d 4^1^* ^^1^4. 0 l n ll <d7rTr 0x03- 
OxFF 4°fl^ °d2l2l SH5.4 ^^l ? d ?t 0 ]4. tfe* °r° -5-^°) 4£^3 42l47f 4^^ ¥2l^ 
tilm4H 4i A 1 *il4 * 2£fe -a-^ev ^1 s]s.s. 71-44 ^ ass ^34^, -§-^°l ^1 4Mh 

jl 444 ^. 2£f 4^1 t^l?} ^7l 43^- H d4t>4. °1^t11 44 * 2£^ 4B43 4347^ 4 ^1^ 
4 ril 44^ n -S-^l^l 4 ^l^°ll 44 ^^-^^1 ^ 7>4 4 ^ 7f4 t_v ^^i: 

7}^4?11 *fl§4. ^Hdl £ SHI- 44 3iL^ ^ ^1^^ is. el 4 4^4-H.S 4 ^1^4 t 

i 44 ^ 441- 4fe ^-T-'Hlfe -S-*fl7r t XI 4. ^, °)4tr 7f^4 4-8- #sl^ 4H434 444 4# 7> 
34 ^<atb * 3£f Af^-444 7 >3 4 * sR7f ^#4hs. ^ 2£S 7V34 ^44 $>fe §-43°l 
^ 444. 444, oi444fe a^- 4#4 offl> A o v Efl4^ M1B43 4el44 *d^l D d- 4^§}°i a7] ^ 3£ 
43*1 £ 2£ 4°ds}fe 43 Slr4^4. ^1-4^1 ^4^ i- 2£ 43^°1 ^2. Af-g-44 su, ##4 
4^ 2-^- 4f-4 ^ SHI- el4(reset)4 ^ ^ 3£| 4*1 *d3?!:4. °1 "A, * SH71- ^#4fe 7^34 ^lf-4- ^ 
4471 4*11 4-8-4 ID!- 47f5. 4-Q-44. 4-S-^r iDfe 44°lil- ^1^5. 4^434 444 ^ 4B43 4h1711- 
«y^44. 

4-i-^s., ci^Tluiel ofl °1he114 43^ #4^-^, 4-§-7,l-fe 4«H^1- 4B434 44t 4 4B43« 
£3-lJ- 91^ 4B43 4el44 44^ 44t> ^44^4 4f-tg ( 4^ 7fl^, 4*1 3i. 4-§-7> idI- ^344. 
ae^4 M1B43 4el7lfe °J^4 44°li ^, 4B434 4as. 444 44°li°lMl f-4# 44°li 
s.^-4 014 44 4*1^11- ^§1-^ f if- 1^-^4. °l n ll ^ ?-44 4f-°l 4^ 4 4fe 3^-°ll£ 
^#4^1 ^£4 4s.^r ^^11- 43tr4. A$ n^ri °J^4fe 0 1-B-^ ^-tt-4 ^1^ ^is-l 7)171- ^ahi 4^4 
3011 44451^- n ll £44 4# s-^5.444 ^4 ^1*1^1 ^ 4f- 0 14. £4, 4*1 4i» ^^^fe 

ol-fVfe 4^71- vfls4a 42144 5r^°H 444fe ^lf-4 4*1 3^.1- -f*H ^t)1 4#^- ^-lltr 4^ *f7l 
44014. A)-^-4lDfe 4i4 4i4tr 4s. If- 2£ 2l4(reset)4 ^lf-^ 5J°14. 4^43 42l7]4 

44 ^d^4 0N/0ff4 3-#&°l 0x005. i34°l $i4. sf4 D d 4€ 44°lil-^ 4i&i4- ^4°1 « ^^°1 

4€ 0ff4 ^3- #§r*l ^-41>^ ^lf- cfliL4^11- 7V4S Si4. >-1lB$l3 447l^'Join request'4^ Command # 

°l-g-§H 4f-l-°l *i<am ^ XI^ °i-8- ^i^l4 A i3s>s, 4-8-7>>7l- 4^4^ *13°l 44°lil- 
(4# , t 454^15. 43£ ciaHiHTll 9j4 'd^ls. ^4 t ^J^- ^-3tr4. °1H?14 3-°- ^^4 ^^15. 0x20^ 
44§U 4-Pr^^lfe 0x21 ~ 0x2El- 471-5 44. 'Join request' Command^ 4^1 ^3°1 <L>4 4f- D d t 1 

44. £#4tt 4f-l-^ 4^44711- 4^-*l^ 4i3€ 4-B- ^44 ^14 ^1^ °d^ls. 44*H 4*14 ^^ls. 4 

3srS(°J4 >ii*l) ^ mB43 42145. 43^4. 0x21 ~ 0x2E#°114 0x257 r 4^14^ 0x251- M1H43 4 
2145. ^444. ^*1 44 4B43 44 4 S£fe 4^2-171-' Address Change' Commandl- o]-g-44 4^4 4 ^1 
f-4 431-I- 114 447lfe 4^ 4f-4 435 4-§-l>4. M1B43 444^ 'Address Change' Commandl- °]-& 
44 ^4^1 £34 4f-t-°r 4a^35 2l4*l7ls, ^443 ^fe °d4 , ?i31 *i41> ^lf-1-4 £3fe ^44^3 



44 £4cfl3 4344 *fl# *fl^l* *8 3:#?r4. 4 "fl msfla #44 444 s£i4 4*471- <gtj# user 

IDS. 4^44 4# *flfi-*4 * 5=4 User IDS £3*4. £444 ^4 *)t]7} Ox2A, 0x25, 0x237)- 
SlJl, 4* iaX|7V 0x21 ~ 0x2E 4£ °J444 0x234 4f-£ 0x21, 0x25fe 0x252, 0x2Afe 0x235. 4344. £ 

44 0 J4»J44 $1* nflfe $|S] £]§ol ##4 4^«14 °Jl 4^^ 43£ S€- 43" £fM] tfl*l| 

14a} aV^-tl-CrCOxOl ~ OxOF). 

^#4 44 24, ^7)44 °J! 4H2.U 1 434 ^44 444^1-4 41-4 #4, £4 4^fe ^iSfla. 44714 

cflolEi aflol^s. 4344 544. x-ilB^H 447H o^^j 444^1"* vfle ct] H 447H 214 44434 43. 
4 ^Ml «)3± 4^4 EEfe £e)]4B34 -g-^-Sl-71 Al^tVCr. ojnfl 4^43. -£44rr 444^-&* mSflH 44 
713^4 cl4o]A f2 ] 4#4 cflolE] afloat- $6\ *\^2) ^fiEjo]] t^*}- 4-g- ^3|4Bf-4 -§A}£ 
§M1 44. ^± 44* #4 ^Joflfe cl»Hir ^314*3 ^44 t 4°fl $4. 44* 4* 444^1" 
o. ^o) ^.g. oV^j o)*> v\}a]t]^ ^7l3j O.S. 4^44. 31444, 4 444^* *W 4ir4 4^41"* 4 
444^7} H|B4H4 4^44 oj^l goj-o) ^7] nfl^-olc}. oJ£:g 444^4 0*344 oi*] o^o. t\u\o]±7\ 
?&°] 44 &fe44 *4 #¥4 444 #4 offnfl-g-44 cjaHi ^£-4.4 ^«-*>7l ^t- 344. S4, vfl 

H4a 4471 44<>il 4444 $14 &* 444^r 44344?! £442.3.4 4*47f 4 ^ $ls4 44. ^ 

44* 4* 444^4r 444B 4 4 4 (Alive Message)* * *ll ^44 .2.3 444 ^flt- wJ-^SfTfl 4tt4 
4*11 ^7)1- i^sfl ^fe ^4 ^44. 444^ ^7} ^ ^ „fl ^ 7 ] 7 j. ^ jp. g-o.^ tflE^H 0) 

6|| <ge>olu uflA] ^]7> uj^ So] ^d^sH MlB^-lHSl $*o] ^|*>€4. S7l ^7lfe ^Til ^^*fl ^Jl, cla>ol^ 711 
^o)) ^^*fl §4. ^, cl«H^ 7l]^7V ^-g- nfl^ ^7l7> 31- JL, S-l- nflfe 3711 ^ £.2.3.*? vfleflasl 

^1a1?J4. °N, ^7l# ^^*11 ^fe tiiB^a ^el^ou, 4 c^h^ ^4°1b i^l^l^ °]7>s^ 
^711- ^^§H w o v ^?}-ci-. tiiB^lH ^e)7lfe A clHf^l^^ ^4o]y uflAi^i^ ^aish ? 

714 4^4^ «fl^ 4«V°l^ ^7l# xfAi ^ ^ 7)s ^^«fl§4. 

4-B--2-3, c!4°1^2 : l -f^lSTd^- ^4 71tt olHflBi cfl§H ^^*l-7ls. t^4. 

ol^B (event) £ 44°l^ 6 fl tfQ ^ SHS* ^-f* D ^ S H ^^ti^ 44 4-b-^i 57WS. ^ stl 

4. £*1. User7> ?1 ^-g- clul-ol^ofl 33 ^tiflluj t^4fe 4*4 U^Ti ?i^2.S. 7>^t 
-flal-fe Periodic ^l'SBC^: ^43. vfle ^s^H*! Alive Notification "11^^ ^Xl), aI^ea^ Aj-tfll- ^i- 
A] §1-471- Cl4°1^3 4 a a v ^ A o v Efl Status oMEfo): €r3E, ^JE, -Ml ^ ¥°1 ^^-), ^li E J°ll^ 
**f4 oflel7> Jfl-g- nfl t^4^ °lSllB, a^o) f- AliEfl 51 ^ 4 nfl ^^*rfe External o]^ 

^7l7> * A^sl t °fl «^^H4 f-il A^)7> $14. 

?1 is., 4-f^, J2.4B1 ^--g- 4*4 91 e) sH^OJser Interface)* c 14°l^fe 57>4 o}^d\) s.^6\] 

5. ^ clHfolifi). 3j^(Peer-to-Peer) f-Aj o) 7^44^- 4*4 °]El5lloli7} 4401^7} Peer-to-Peer 

*^j7l^i; ^*J47l 4*114^ *^ 0 1 °l^ c H47l ^ti s?i* Af^oi) ^5}t14 21^ 44°1^4 ^^-^°J -Q-^l^l 

3l*llAj tHJS}^ o)Bfles.( User o]iiflE > status «^Bl olSHH)^! 4«I14 ^ 7>^-44. 

t^^l ^.f ol>aE7> ^^4711 SI'S 4Ajsl ^-Efl ^Sl-l- notification sf^iiir c]4 0 l^°i] ^^2.3. 

«1 7]^ ^tl-4. «1US71 ^-S-li 3141- °l*fe 4*47> 4 44^4 ^# s.4iWHr 4 
44^4 Aj-Eij^. ^ji n|] n )-4 D fl^i -S-^fl S* -M4fe 5l^.4fe 444^4 a o v e11 sM ^5a* 4401^7!- 

^Al 9>5)^o)o> §1-71 nfl-SroU o^e ^-AgAl Aj-tfl ^Al ^«i*>fe 4^°1 €-2-44. 

4 ^1*°114 ^^4fe 4s!Bfe 1 byte4 °1^B 3£S 44^4, S€- 444^^4 ^*^2.s. ^^4fe t 1 ^ w o v 
^ oil 44 common 4HH4 ^1*1^. ^«rfe private 4H!B4 ^ ^^-S. 37ll 4^4. ^Trfe 

^7M ^ Slfe ^7} 4* *r $Z7l Trfl^-o)] ^.a. ^.4.^ Area ^f r ^ 4*?t4. 
Common ol^B^ 44 4*4 ^4^1 °l«aB4 444^1 ^1^1 4«S ^^^-S. 4^ =r Si 4 

. A>-g-4 s4^1 4>fflBfe 7l g 44 «a «a^, S4 ?M 4^-, ^4 *4 4^3.4 0x00-0x2F4 4>ffl 

B 3£ a* ^4. 4^Bfe # S4 open *4 4h5B34 0x30-0x4F4 4ajB 3£ St-fr 5>fe4. Pr 
ivate 4HSBfe ^lf-t ^1 &| 4 •SB, ^1^1 Status 4H! B3 £^ ^ SI4. °)|4 4SlBfe 4 ^f - Jl*4 

ofle^ Aj-eflq. Aj-EiH- 4^B34 0x70~0xAF4 °MB 3.^ ^* ^i, *H#1 *4 A 0 v Efl 4^Bfe XI 

# *4 4 A o v Ell7r ^^r nJI44 t^4fe 4^B34 0xB0~0xFF4 4^B 2E S* ^fe4. 

4 1 3lB a^oilfe 444^7> ^^^2.3 ^^«H4 ^ 4^B 3E(ex : ui^ 4 'SB as.)4 ^ej^^-B 

t 1 Slfe 4'SB 3£1 ^-fr^ t a!4. ^^r 4^ 3£fe 7l^^ o.S 4'fflB ^4 ^^l- notificati 
on sll^2.3 ^5l£^ 44 4€ 444^7> Aj-Efl SiSr* £44^*^ SiS^- 1V4. 4nfl, AV-g-Sl-fe command 3 
£Lfe 4 HUB Notification Command4 3- «?143fe 4l!lB SH(lbyte)4 4 >fflB S£^4 ^ kbytes)* ^ v fe4. 
1> 444^ 6 H4 4^B7 r 1>^5S* "11 4^*1 notification 4^* ^«H4 n A>^^- -f B^ t£ S144, 4* cl 

44^4 *4* ^It£ S14. 7>^ ^14714 4^ 4^4 #B4$i* ^11444 ** ^44, ^14^°il &4 
^44# £4t "rS $14. 4# 4««4fe 4 444^7f 4sl!B s£ ^3444. f-Ai-g. ^- cfl^v *aj cfl^v 
4 *4 command a££ £ oj4<HI 4t> ^«la $144 1>4. ^fi^l, 44^ 'SiLfe 4*44 SIN 44 
4371 nflg-ofl 4-g-47 r M1B43 ^44§ *«il 4 444^°ll 4^B ^4 a?i* ^44 tr4. 4 
nil, 4.^ 444^4 *4* ^^4fe 51^4 444 °1«£* *B47l 4«fl 4-^4^ ^*°11S Aiej^4 a> 
*47} ^44 *4. 4 •SB *aj ^.g. ^^«g § afl s^sfloi: tg- ^o) £ g}4 014. 4s. 4'fflB *B44 
44 4^44. 4H B * 4* ^?8«- *s aj-ei14 ^4 Aj-efl f-oi 45^ ^ afl, u)iB^a.ife 444 4^B *4 

4^14 ^44 MIB4H4 A ^¥* ^4i£l t $12.5.3 21^44 4^B t^' ?1 4 ^(interval) 4 *A*r4. 4 



«M, 4-§-7}7> ifll^la -f sfl ^a] f-A] nflir o^e SH> -§-4] tftfl 44o)^ ( 3 

£ o]HflB lHo> interval time, -§4i "M*l f-8: *13*ll ^<>> t.Vc}. 

a1##4. Tfl^^ ^-frr tflHflH ^iWH 4^-^7> 4 A 1 Aj^sfl ^£ 44, 2)2 ^3 Ajofl^ 440^4 
4] 3. el (non- volatile memory)^ 4°l2:(Size)7> q$-7} °J^4 3*1 ^KIM^S 2H Buffer Size Read 
Command)*}- <*\ft7\ $143 £3 #4. 41.2.214 AH^r nfl^-6|] -^jl^ o]«|b 

-f a] 2-^0)] cfltt ^iLxr ^l*fl^> 3r4. °1# ^tr *B-44 °1# °]-%r$ M-flUl 

a] 2:£-g; AM*}- ^ o^cf(o]u|E 2 c Delete Command 3£). 

olUB 3£f ^«844 ^^Hfe 4|2.eH *1#5W Sife el'flB 4^*1 ^| tH «fl >H ^WH^ * 

^(total_°l ^B._no)2f 4 •SB 2£f #fe4. a]^ nflo] HS^olMfc- ^4 f^l *<}4€ tf^W 

4^3 *H^- ^a. el oil *1##4. °1^B 2£^1 ^<H£ Ai^tfl aj-e,) $-4 oiHjs 41HH ^£.4 4 

H§M #<E}-?rCf. 7 r 44 Al^Eflo] #Efl 7 } ^AHl ^ nfl ol«jlB SH51 <&4f Aj^ 0.5. 4434 

^-1- 3-B-4fe 3J£ #444 tr^°fl 443 oltiB $4 

cl-l-^S., 4?" 41 N# *)H4ir H o Vl ?H tB*H "3*1-713. tr4. 

l"4i 4] 2^ f"4l 415-4 ii 012:011 ojdV cflolE-l HIS oflBj, f-A] ^^7> 4f- a}) 4 ofl e^ , ^1 4 4 ^1"^ °J?T ^1 °1 4 

HIS 41 e|, 4^4 4 40] $4 3^7} £4 8>-g- nil 4U4 ^-jflofl o]*r 41 e|, ^elji 010)4 aje 

#el7ll# ^, UART ^ell<y olie^ ^J-^sl-^S. sfji $}o)z] ^ s^lt tr^f. ^«M^ * 

a] ^4^7} cfe^ dl^-^-o] ^aJ^oiia^ UARTSell 6 d <%$7\ t^?14. clwfol^} -g-Alofl Ufl £ 

cfl-¥-^°l ^^i^oflA^ UART oflel7f t^tr4. ^S.^ z)u}o]^i}<>) <$3\^^7\ 2>-gr nfl^ ^a]^o| 

o>^El7> ^sflolu.5. alHije «a -S- ^41 sf^ 5fl5l^ ^^1€ «fl ^#tr4. ^5)lol«-7} 

^a]^ dioiel alBl-ollA^ oi] eii- nfl ^41^1 3#£ *>flei«*l| cfltt ^ S.W £ 214 ^ 

Sll^^T v}^s]S, ^A|s-} I i i of^Eife olleiS^o)] t45f 7)1 ^a| SEfe oll^ ^^S. o]*V 7l^ ^^^-cf. 
oH oil el 2£fe 1 ByteS. ^SH, clH} 0 li7} ffiS a>^-c>^ ojo4 (0x00 - Ox9F)oll ^-^^ ^--f ofl^ 
t\n}o)^s. 5-%*\<L3- °J^(OxAO ~ OxFFH 3.% 4 i f c H^4. ^f" 2H 

-f 4] ol]eioll cfllV HAJ- 2£fe ^4i7l^-4fe Afl^i % t\v\o]±7} 7}7]^ JL-fr 71^1-21 31^ 

1- ^^r7] fl^ Stl-S.^, c]«H^^ 967111- 7f^ ^ O-bJ, Jfl|^ one), =^a]7> oflei, Bad command, Illegal a 
rguments, Illegal access, ^^-^ $1^L =L A^AKhfr ^^*f^ ^-§-4 ^4. 

Bfl^i oi]e^ sS^sl CRC oil si, 1 Byte t a J Time Over, Response Waiting Time OverS. 

=r4l€ 311^4 CRC oil ^ 4^^4 ^ell°l «- SL-xoflAi ^a] sfl^i ofl £ ^ CRC^t4 CRC 5t°l 4* n ll * 

^4. ^efl°l wo)]^ ^4l€ el^s-i ^^oflA-l CRC <^El7 r ^*>^ CRC oflei ^o] e|i^>i sfl^i^ ^ 

ElS. ^4l?r4. 4iEj7> ol ej^Ai jfl^-g- ^Alg}^ Sldl 3S)^H 7fl Si'frW. °}^^oi]a-1 ^a]^ K||^o1|a1 CRC 
<*}*)7} nl)£ 3)cfl 321^1 7fl 

1 Byte ^A] Time Over o?) &| ^^3.^^ tol^M- 7 \^\ #<*\°.S. 0 JsH Byte^^^ ^1?> Ti^H 2BTU(Sl 
i aItV 3mSec : 9600bps 7l^)-g- 9Jo]^ o| ^^4. ^ °1"1 t4]7> ^ofl-H sfl^l Length ^r4l£H°> ?r 

4. ^ bR^I Length ^aJs^I ^ofl B yte ^1?> Tj-^o] t)t$Q ^4 >go]xl^ ^a]^ ^|o] ^^tj.. 1 

«>°1S =r4l Efoj ol] el 71- ^Al^^ ^a]^ ^cVsJ-s =r4l *\$$ ^^l ^^^1 O^S. ^fl-fJL Aj- 

^1 7ll#o.S. ^^iVcf. ^A]^oilA^ CRC ofl el 7 > *H8#4. 4^^7> ^Eflolas. Sl^iS. sfl^i: ^4i^ "A 
a} 5.0; i-o^ -foil #eflolu.oi]A^ oflsi7> ^*f^ CRC ollel7 r 5L^ hI^^-a- ^5^. u\^z]s. 

nj-oj D >iEl7> el^s-Ai s||^-g- ^Aj.^ o. s ^Ai^cf^ ^cfl 3^ 7 >^1 4^^. ^efloljd^ el?|^S 
311^!^ tH1§H ^ a o v ^°J el^^i ifl^-g: ^aI^IdV aj-^Elo] ^a] a] i Byte *r*l Timer Over °l}z]7} 
7j-°-£ d>AiE^ 2lcH 3S|^1 7)1^ #4. tO-A^Sl- ^sflolo a^oflAi Byte Time Over ofle^f ^ <U 

440] f.Ai ^l^^Voil oqej sHoli ^A]7}oi|7llfe 1 Byte ^41 Time Over ofle!^ t.^m. 

^, Byte ^a] Time Over ofle^ 440]^ i4l^o)l^sl ^ell- fl^ StoU aViE)-^efl©ltt.?l-4|fe ^^El^l ^ 
4. ^41 Time Overs! 4 7]7i-g- Busy Check4 ^?! 0 1 514. ^ ^^l ^flS. ^ i r4l*>7l nfl^-oil Byte ^ 

AI7V0) a] 7_j- 7}^ fiT]} «flo> 4^ 44olio)| Busy CheckAl »Hi7> ^-frslaL °J4tt ^-g: tl ^ Si 4. u ^°i 
^rA] Time Over^l 7fl 7}o] 3.^ 1 sll^^r ^a]s}^ £^6fl a]?!- xl<go| 44^ ^ 01 2> o] uj] ^aJ^- X\^t}^ 
4s. Dl4o)> i 7> Busy CheckAHlfe \i]^7} MeS. 4^. ^a]^- Al^sj-ji, 44A-] cflojEi ^#0] ^^4. 

Response Waiting Time Over oflej^ v\+t]7\ elffl^e ^^^\^- dl°lEl£ 4^3*1 ^i: «fl 

4. ^, -f4l cflAj- ^5)|ol H. 7 > &-§- "11 ^trCf. "f^Sl #el7ll#ol]A-lfe 5ldl 52tv}*} 7]^JL of^-Hj cfl o] E-] 7> 
^AjEl^l ojro.^ Response Waiting Time Over 2£f $\?A-%: ^#<H 7fl#^S. JiHBcf. o] 

El ^3 7ll^o))A-jfe B11A141- -g-§-7fl#Oll &^JL -0 ^-7jl#ollA^ *fl x$ z)n}o}+7\ £4*}*} ^ 5^4. 

4-B-^-S, ^a1a> oiie^ uflael a] Reject, ^S£* ?i D ll^l, «1M*1 IS 4 

Memory ^ ofle^ 4^471- Memory Write, LCD Write, EEPROM Write-i-^ Command 2Ef ^a]^- nfl ^el) 
o] tL^oilAl Ed o) Writes^ 4t> oflJiLel ^7} ^ ^tr4. 

f-Al Reject oil el ^ #e)l°l«7} 4^e1s.^-e1 elffl^B ^^±3. ^ai^j^pV f-Aiol44 c}f 7l^ir ^-a| 

a| O.S. ^*J|Sl-al7> t n fl "f 41 Reject 413* *r4!$ D >^^fe 5^(4^3^ 2)cfl Waiting *1?V)^ 7ll 



4.444 t]^- 44fe #44«4 4.4^144 7>^$ 4-Efl£ 44 #444 ;*fl4-§- Command °i)44* 

i £«4. 

4*°-3-, Hl]i= S^Hfe ^ Command S2=4 <r ?I4&°.S *fl-g-444. 

T^t T S^H 44xr #44"4 4^4i?-"4 4?fliE 4^1* O.3. ^!M4S> #44 J±7f 

^r*^ =r Command 3Ef 4 «H8$4. 

«r °J4 & 44^ ^1" =r SItt Comamnd 3£f ^AjgU 4.44 ^44 S34°J44 ^4 

584 S> a &4 cl4o)^oiH T^tt t= ^IMS#4. 4* *4, ?!4«I 6 J^ ¥4 On/Off Command°fl4 

4* I" 0 !, 4(Hood Fan)* °J 3 S^-^ 53^4 Hood Fan4 &rr 4.444.44 <r 44 & 

444 ^$4. 

4*^3-, Illegal Arguments^ 344 <r4 4€- 44 *r °fl44, £«1 444 44^. ^)£-3*€4. 

344 ^4 4* 44 t 44^ #44ii4 4^43-^4 44^B aflei-gr 3#4il3. tH1^44 Command 3£ 

* *r<844 4$ 43 44<r4 44*} Set«Hl ^4 41- 4 fl<U#4. olnflo^ 014 Byte^44. 434 

44 unsigned intS. 344 444 S^44 2-ByteS. t^s^I 414 43 44 ^fe 27> 44. 

Over Range 44fe #44.S.4 oj.iEi3.-fEi e)?flim 45>* 3 #3 -2-3. ^1544 Command S^! ^*£s>7l 

4?t 43 44 5J.O] mAl^) setofl fl-33^4»9Mtf*4 1M5#4. 

4*£-3., ^4€ Action ^#4 4$ Illegal Access 44ir #44°-4 4^4 Sf- 4 e]?|iE 3fl^-g- 3 #3 0.3. 
<r^!M44 Command a£f ^3)44 4* 43 44 SM ^"44 42-4 44* 43444 *W ^44 4 4* 
43^ n fl *4#4. 

4-g-o.s, stf s=ofl 4-5-4 £4. 

Device^ f-^J 444 :a*4 4^* 7}t]jl flo.4 m]^ 7]^o\] 4^4 oife*| ^ ^4. 

olafl clafol^o) 7 i^.oil ojAj-o] 01 # nfl Reponse sfl^i i^lfe 2H 2.^ S^°14. l" 0 ! 

St* i^fe Command 2£f S.^f>\±= e|^l^B sfl^ol *Sflo] a.^^ ^aJ jj^cfl, ^^7> 'NAK' 

4 ^^1 a* 2l^i 41^1^1 i^l^ 4^EiS. ^?b4. jl^J- £^ t\n}o}^7\ ^-f 
^^^ol-g-5>al ^4^^4. 

a. ^o. z?.^ t}jL 01- dloiEil-4 H] e o|| o}#o] 01^ nfl 2 ^X)^ oic efl ^ oiiei/^Aj^ o)£e|i oflei/ 

#.^a1 oinelli iei/211^ ^ol oflEi4 3.^ CRC ^EiS. *]t!]sffccfl, a ^^^-3: 4-§-4 ^4. 

^4 <HHefli ofleioii cflarH A d^47ls *V4. 
^4 ^4 ^4 4B<H1 <^lei7V t^M* iflfe £#44 ^4 0 1^7> ^s>7fl €4. °H ^€ 44°)^ 
^^4 ^4 €^4 4B<^1 <^lei5. °J44 CRC °lle11r 44. ^-f, ^ ^fl 5i °1 4^^i (a)7> 4^1^ 

5 sfl^!^S. ^eflol u CA)S °1^* 4€- *efl«>l « (B)7> ^^4^ #^14« (B)fe CRC isi &-§: 
if-4fe Bli^i 4^!* 4^4 (A)a ^tb4. ^efloi ( B )^-f 4 el^-g-i 4^-8: 4^4(A)fe ^-efl s. 
#4^4 «>a « (A)7> 4\d 4^ 444^7} -g-^-* sfl ^4^ °l n fl4 ^4 4^^1^fe -f 44^ £2fl2j 
J:#sU4 UCa ^2114 a (A)7> -g-^^v 5} 0.5. ?i^*>4. ^, 14^1* ^t!- 4 T^4fe l45!£ s#4^4 4fe 
ni4oi^-?-Ei4 eli^i ?i^t.V4. 4^1* ^t!: 4^4 (A)fe 4 4 3444 #3Hj± (a)s. 
4^^t>4. ^-f, 4^4 (A)7f ^]\o}b (a)s ^Aisv ei^^E ^^lofl ^gfl ^efloiu. ( A )7f 4^4 (A)S ^ 
ai*v sjiji 4^* ^Aix> aj4 ^h4 iei^ oisH 4€- (B)7> ^M4^ ^44^. (B)fe CRC <H]4 

E]i^i ^44« tA)s ^44 €4. °H 4^1 °llei7> £4^ ^44 « (A)fe 4^1 ^ 
2. sJt°M eliSi 4^!°J* ° s v 4 41-4 J* Si* t4?->4. 4^4 (A)fe 4# (A)s^44 4^ 

4SJ* 44 102. 44^4. lO^A 444 4^4 (A)7> #44". (A)s 44^B 4 
44tt f~t!£ #^1°1J1^ 0 114 4° 4 Command 2£E ^ S J44 8^J1 f^S.44. 
4*^-3., ^^14 o]^i]}± 444 444 ^4-7is *>4. 

^aJ4 bJ4 ^ = 4 4jeoii 01147V 1HS5S* 4fe ^44 £#4^4 4fe 444^4 =r^!44 ^144 ^4 
4 ^3=21 aiEofl 445. «l«V4 CRC 44* 3#44 €4. , 4^4 (A)7> 44^B sfl^l* #4°1 « (A) 

s. 4 **J4 ^4 ^s-ofl 444 4^!* ^^Itt *44«. (A)fe ^^4 ^4 Xl^ «4 &4 

444^(4^4 ^fe *44«-)^. 4^^^ 4^* 44. 4 4^#^ ^4 44 &°) 4*4^1, 4* # 

44 «. (B)7> ^M44 #4°1 « (B)fe 4S! f-fr 1^^44 3fl5l°J* t 4 4^-cii ^aisv 451^ -^4 

?I4. 4 sii^^. 4^ 4^4 (b)7> ^Mnj.^ 0^4 (B)fe 4?)liH 45!* ^44 QttA 414 l^fl 

S! ^-143 €^4 44 ^44 4^!* ^4^4. 4^4 (A)fe #44«. (A)-f 44 4^^ 4Si* 44 1 
0^?i 44^4. I0a7> 444 #44«-^44 4-rH Command 2££ ^r*J44 ^ -f4-& §^-44. -t4, 4 
^4 (A)7> 44^B 4^!* $4°]iL (A)sfe- 3^3.2.3. ^ sisife 4, *eiloiti ( A )7> 4^4 (A)s 4^-S-^ 4 
% ^4 aj^i 4 444 ^-f °14. °1 4^^^ 4%°) 44 ffl4 ^^4^, 4€- *4°l u - (B)7f ^aj 
M4^ #44°- (B)fe 451 ^fr 3:44 4^^ 45l°J* t 4 41-4 =r-iR v ^5!* ¥4*4. 4 4^^ 
J<fl5* 4€- 4^4 (B)4 ^«4^ 4^4 (Bfe 44^B 45!* *^144 &&4 nfl ^4 isfl^i ^Aj-isfl^j ^ 
*J €44 44 *r^* 451* -r-4^4. 4^4 (A)^ #44 « (A)* 44 4^£^ 451* 44 1024 44^14. 
10^7} 44^ *44M^44 4-° 4 Command 2E£ ^r*S44 ^ -f^l-8r ^-3.44. 
4*^-3, ^ai aj^i 0 fl4o|] cflsH l>S*Ws *4. 

^4 Si 4 ^4 ^4 Si 4 €^-4 »1B4 444 «HJM* 4fe ^471- £#* €4 ^fe 4€ 444^7} 
^44 444 CRC o)141- ^#44 44. 4 3-¥-fe ^^4 S14 444 ^4 Si 4 444 Sequenced 



^r^Mfe sll^I 7 a°l ^HS] &4-§4 Byte ^r* ol-g-sfl ^ ^ Buffer* 7^t>4. ^ ^4 1^2] #0] 
•^^1^.4 =t414tt ^*fl Packed 444 Byte4*l ^SM^ 3l^r cflole^ 44%>4. c-j o^o} Byte ^ 

aJo] t^U Byte^ ^ 4?J-ol ^uf^ Time Over <*]^]7} ^i}^- ^-t!4fe ^ ^11^ Buffer^ 4°141- 
<yo|o| zl}o]l]3_ ^7] u))%-o\\ CRC ^lel7> I^RVc)-. 444 af^E^ ^ cfl 32] 44 4 #«4. zjol 
^slsI £-4 4£ =tH]4& CRC ieil- 3#4?1) £4. 

31*11, £ uJ-ai, 1-40)3 h 0 Vai ^ sfH =-f-s3] ^(Half-Duplex) «<H2l -§-4!*H3l4, 7l^°fi 

Ulsl] 4£4£U ^-g-sH 7>^7l7lol) ^71^ 4ol34 3^ f-^171^ ol-g-g}^ vfl 

B^lal- ^al-§-^.S 7R}7l7l ^B4l3t &4. 

I;.*! ^- ^£ vilE^ H oH <^^^ 7>^7l7l^ O^ # 7171S] ^-^Ell £s}~|: t1lB4H^4 4€- 7]7l# f-sfl A} 
-g-*H)7ti *r Sro! H ^ cfl#47l ^-g- A}&7-}7\ T 91^ 45-3 4-§"4 £4* ^ 

4W. £ ^£ f-Ajnfl^S-A^ ^aj^-g- o)-g.£ <r SI^-HS. t£Sl 3r4SH 7V37144 ^J^ #4^1" ^jEofl <£ 
^Jl3.4 <£;go] 7^44. 

(57) lf-«:'| 
1. 

33 S^l** £fe ^ 71^ n>o|^o] ^7fl^ Cf^ Si 7^d7l7ll- £t*Rr 7^7l7l lflHfla. *H4i>iH 
4, 

A o V 7] 3^ f-Sfl <#7] 7^7|7ll-^ <£%S)°] ^^*#°] ^^H, 7}^7}7] Zj-zVo)] cfltfl nj-^Ei- 

^5llolu.(Master-Slave) ^-t!n l 2:7> ^S]tH, ^7l 7}^7}7}^-§r 7l^^€ °] ^B(Event)7l- ^S}^ 

A o v 7] -l-^l^oll 44 ±^ B)l^(Packet) -fAjfl^oH ojsf^ f-Ai-g- ^ejs)-^ ^J^- sHf- 7>^i 

7l7l vi|B^a ^l^Al^Efl. 
2. 

#71711- ^ois}7l ti]B^a ^e]7ll- 4 i$-«H ^€ 7^d7l7lS] VilB^ 3 Tfl^AliEfl. 

3. 

^•71 tl]e^ 3 ^e)7]fe PC(Personal Computer)* if-tJ-g: *^^S. * r fe 7>^7l7l4 ^1^^^^. 
^7} 4^e1, 4^/^H«± ^-g-, ^ ^^i-g-o-s. ^-g-sH 7l7]s] 5}^?i]<H 

S.^o|| ttfe} ^S]^* ^ O.S. 4fe 7>^7l7l2] V||E^ H ^o^Al^efl. 

5. 

^"71 f-Al^^fe Sfl^ 7]7]2\ c£i=. ^A]^ o^^ sfufl- nV^g].^ £sffe ^-f * ^]4^J1 4^ 

Ei/^ E1| Ola. ^^S. ^Sl^* *^^-S. 4fe 7f^7l7lSl ^O^Ali^. 

^4 5U°1a-i, 

A o V 7l 4^E^ 7l^^^ °l^B7l- «d-^^ ^-f #ell 0 )ti 4 *^I* A]4§l-Jl 7l>M^^ -fA]^ 

^^Sl'S -f^l* ^St* ^SLS, 4^ 7>^7l7lfil UilEct] 3 ^]<HAl^^. 

A oM f-^J^f 1 W ^Cfl7l Aj-Eflol^ nl^EiJL^Ei *Al^^ol ol# Efl f-Alol 7 r ^-g- *^^-S. 

8. 

Si -f-Al-g- ^t\5L f-Alol ^-5.51^ #5)lola.S. -S-^-SH ^^71^ Bfll- *^^-5. 4fe 7>^7l4 

til B fl3 7lH^l^^. 

^^H- 9. 



W S^T^f 1 7l7l^ «H=*M £^ ^A}n> 7}^ ^ofl ^S^-S; ^ Sfe 7}&]7] 

3^ 10. 

f-Al^Sf^ ^Hl ^ 71 71^ S|-SL*W f^^ ^AlnV 7>^*V 7l 7] ^ ^ JlS sRr 7>^7l7l 

1-11 3 *fl<>H^. 

mil. 

*U *<H 5^*1, 

#7l f- ^1^2: ^4°H P>iEj7> 7l7lfe 7^3 ti^o} ^.a] cc fe 7 ] ^ ^ ^HS^ofl 4 # -f ^ 7l 

$T*tf 12. 

*lll *<H 5a<>H, 

#7l 1^2^ o^Elfe -g-g- ^ne^o^ DflAlxl ^4 nflA^l ^ DflAlxl 2%<3<* 0.5. o^aI -g-§- Tfl 

2)15! ^4 s fl5l £44 5 H5l ^^°J4 CSMA/CD4 sfl^J *fla4 <>13=. efl^ 21151 Hl°H ^a1<^« ol 

^<Hai HHt^ii 3) #4, 

UARTS. #21 7ll#Sl f-Ajfl^ £fc 3.2. 7>^7l7l t-l]e^ H ^aIa^. 

^•^^J- 13, 
412 *<H1 5a°H, 

#7] #&) 7ll#oll a}§H f-Aj-g, °)^Z]7} Dl £tlt #3 §Hr 7f^7l7l lflH^H ^H^l^^. 

14. 

*M 5fl°H, 

$7} f-^1^2# ^eflolti.^ -g-g- £*e$H4 BflAlAl ^4 v\]X\7] ^34 DflAl^l 2^ 31 V\]X\x) ^4 Sfl3*8^ 
o. S o]^o]Q -§-g- 7})#4, 

21151 ^#4 51151 **!4 CSMA/CD4 21151 *flH4 ^Hefli *1lH4 3fl5! cIM^ ^A]<3<a 0.3. 01 = 014 ofi o} e-1 *g a 
31^4, 

UARTS. o)^o]^\ ^-e] 7fl#4 ^^^-ir £fe ^±3. S}fe 7^71 7l lfle^a ^oH^efl. 

3^ 15. 

XI 14 81 <>H, 

A cM #21 7fl#i W <H"a^7l- Ci it^* *fe 7>^7l7l iflB^H *I|°H^. 

16. 

4 7l7l7_Vfil ^-Aj o. ^A}4 ^Aloj ^AHl o] ^0]7]X) O.JL Sffe 7>^7l7l MlB^H ^1 °1 A l — 

17. 

^1^S1«H^, 

#71 f-A] olBflE^ 4-8-4 OIHJE, OlHjlB, #Efl OllfflH, o)l El O] iflH <2] «- o]^B^T ^ 

Sffe 7>^7l7l VilB^-13. ^HAlA-Efl 

18. 

^1 17 *cHl sa*H-H, 

#71 A>-§-4 o]«j]E fe A}^-47l- «fl^ 7l7l3| ?11- 2] 3 24t°ll ^ t^^-fr ^-^-S. *Hr 7^71 7l tflE^a. 7 fl 
o^AlA-Efl. 

19. 

^117 ^1 5U°l^i, 

Aj-71 ^7]^ ol«|E fe 71^^^ A)^91 4^ ^-^0.3. Sffe 7f^7l7l lflBfla ^H^l^^. 

^t 1 * 20. 

^ii7 5a«H^, 

#7] Aj-Ell °l^Bfe 7l7l4 #Efl^^l Of4 t^iS 5>fe 7>^7l7l ^HAj^Efl. 

21. 

#7l #E)l>££Hr Sfe §^#Efl £S*f- i^-g- ^ O-S. §>fe 7f^7l7l 

^^22. 

^117 9X°]^\, 

Aj-71 4-?- ol«j)E fe 7 ]7l 4^-oflAi S)]^- 71 7] a -f ^l^-^^l ^JJg-g- 7}^7l7l vflefla ^o^Al^Efl. 

^•t 1 -^ 23. 



24. 

*«1 *<H1 Sti^H, 

#71 4^Elr ^-g-^s. *>4s| nflaeli- ^-R-tf-g- ^-3 * r fe A^AAA MlH^a afloHi 

1. 

3^25. 

A oM f-^l^f' #3H«.fe ^4 ^-g-Jls. sl-^sl ia.e|l- ^-R-«-8r f^is s r fe 7^7l7l v|]e ^ a 
3)?^ 26. 

#7) oj-iEi/^^olH ^-g-^ ^A}4 ^ A] .0- 0.5. D)]£Ell- ^-^-g; ^SLS. Z}^ 7}^7]7] ^ 

B^la ^l| °i A l — ^ . 

27. 

*fll *<H1 %M*1, 

#71 SflCl tf* Sfl^! 71^ ^7}-# 3$ l£(f£)S Olf-^^l 5)1 E| BjAl^l «|c] 

DflAl^j 71^ ^7> dIM*) f£i ol = o]Al w>cl(body) S B efl «g s) (trailer) 

^ Sffe 7f^7l7l UflHfla ^C^AlA-Efl. 

^t 1 * 28. 

#71 =L 3.7}7\ 17 uHBCByte) ~ 255 «HB ^SUflS. ^±3- ^ 7\^7]7\ ^$3. ^H^l 

a- ai 
— a • 

^■t 2 -^- 29. 

^127 ih sa<H^. 

#7l q% «flc] 5j£L^ 8 «1SS MlB^°o Vo l <8^€ 7r3£ ^Sf7l * a=(HC), 16 HlBS «>lf-<H 

3 ^^141- £*l*r7] fl« B]AlHj ^Hefli(RA), 16 HlBS. ol-f-o^ 41 c| ^^^l^CSA), 8 

HlBS °lf-<Haj 5fl^> oq zjolf. aAl§>7l sfl^i ^(PL), 3 «1 IS <»1^-<H^ €^ ^Hd^* S*l*r7) 
4± H.elo>s^(AP), 5 ulBS o)^^ sil^i ^c)Sl ^olf. a a] 81-71 3$ fl||?J 4|c| ^(PHL), 8 ulBS. 

T), 2 «1SS <>1^H*1 Irt £*l*r7l ^tr 3lB€i D l-S ?r£^(RC), ^e^Jl 2 «1BS ^l^ol^i Afls.£ sfl 

5! ^d^-i- a A l*f7l n?A ^»l(PN)S t 1 ^^* SRr 7>^7l7l i4| ^HAlA-efl. 

429 Si^^i, 

#7l ^ 2£fe ^4^5- 0X03 - OXFE ^flifl^'M ^-^^ «rfe 7>^7l7l vfle^a ^H^^Efl. 

>H29 If^l 5a°l^. 

#71 BlAlti] o^c^^^ ^ ^c] olcBfl^ o^ofl ^Alti- ^«LS Srfe 7^ 7^1 vflH^a ^H^l^^l. 

^129^1 SI<H^1, 

#7l HlAlul oiHeflife Hje^El 2 HlBfe tflB^la 2£, 6 alBfe ^lf- IE, * r fl 8 alHfe -f-^^lf- 

^ 2ES t^^- ^ SL3. 7>^7l7l vfle^a ^H^li^. 

3^3-33. 

^129 * 0 H1 Sl<H-H, 

#71 <$M}± He)o>eiElfe cfloiEl ?]tr ^fl^i^ £fe ?1#4«H A 1 '0', ^l^l^l %® ^ ^°}^\ ' 

r, ^^91 f-^jAi '2-, mB^a ^^#Efl aijiai -a^ja-g- s}^ 7}^7i7i mB^a ^Hai^^. 

3^34. 

^129 5a<H>H, 

#7l BSlf 4tilE£l Bl^ilf 4«lHOl A-lti. Bl^O.S ^ ^C-flolE ^ 6\] ^ 0"15# ^1 

EflS #)5l-fe ^ O.S %}t= 7}#7}7} M1S^ H ^HAl^Efl. 

^^35. 

*fl29 ^-ofl Si^^i, 

#7] mm Ef<a «q «iA>aoi -o-s) ^-f ^eioh <^ ^ sd^^. xai^ji, «]a>^oi ^ ^ o. o.^. 5fl5 , K 
A\t>}3., m\&o} . 5 .^ 7^ sii^i ajsi]^ aAisfji, «]av^oi - 8 '<a ^-f ^1 sii^^- £aisi-jl, «|A>a«>i '9"a 

^7l7l lflEflH 7iHAl^Efl. 

^^36. 

XI 29 ^1 5a<H-H. 



fe 7^ 7] 71 M)E o) 3 ^^Al^Efl. 

3^37. 

427 *J-<H] &oH, 

^71 n?A£ <kH}°}»<>\} 2]?V -g-t sH^i'y 44 t^jAlxl ^ofl 8 H)eo] ACK/NAK 7f ^7}^-|- 

S. 4fe 7>^7l7l tflEfla. Z\]o]X\±?§. 

3^38. 

^127 *<M XI oH, 

Aj-7] ul]Al^ «j|c| 8 4H4 3J£(ML), 8 alB4 *>1H4 314 ^(MHL), 8 t)lB4 ie (p0 )i 

-|- SVfe 7]-^7l7l tJlBfla *H4^. 

^127 *^1 5U44, 

#7l t>)|Al*l ^Hfe 8 «1B21 ia^H SR(CC) ^ «lB^r7)- 7>£4fe ^°iH(ARG)S mZSLS. 4fe 7]- 

^7l7l ^olAl^tfl. 

3^40. 

*)127 1H1 aH4, 

Ee|]o^^ <^^^. 16 h)eo] oflE^flHCCRC) ^ 8 «1B5. 0^44 sfl^4 ^-g. £444 44 4^(ETX)3. 
^-3-2.5- 4fe 7>^7l7| 4H4H ^44^. 

3^41. 

^132 *cH SH4, 

^4 Vi]E^ 3SH fe ^44tH y}7]3\ t^Jl, PC &&7}7]2\ ^ '2'-& Ht^tfrjl <#7] £4444 

7\7\ % PC ££7l7lt- 7^7171^ % + '0<£ t^U, 44€ '3-6'^- 4 *j 44 , 4—4^ 4 

-§-4^ 4d«|-& 3*11 T-fr ?J-#4fe #^i>5L 4fe 71-444 ufle^ a 444^. 
42. 

432 5fl44, 

A o V 4 ^4f- ^£ t-flE^a SH^H 44 af 4^3^ 2H1 Af-g-^-g- S^j 0.5. s)-^ 7>^7l7l 4 

4°H^. 
^t 1 "^- 43. 

442 qM $144, 

n# oj^efl^i siELfe 4# f^ofl 4€- ^f- 4^31^4 4# -£*14^4 4-& ^f- 4^31^3- T£$^r m 

±3- 4fe 7^7l7l M1eoj h ^ojAl^Efl. 

^^44. 

^142 %<>ll #44, 

Aj-71 Hi- <H = 5flAj 3£r 4-g-7l- €-2-011 4sf ^7l ^}B%3- ^7]% -f-tfl ^^7f^^ ^-^J sffe 7f^7l7l 
3^45. 

dl£ -S-^S l mi 51^- A o v 7l 4^Ein ^Ai5>o^ ^-Aig. f^-sffe 1 s^fl^E- 1 el^^ f-A] 

^ol^^ nj-^E^l- cf^s] ^el|ol y.ofl7fl 1 2fl^-§- ^a1§>ji 4 ^b1|o)ji^ ^ofl cfleV -§-^S. 1 31)^^- 
4^e1fe ^-^-8- cfl7ls>ui 7)4!^ ^AiAjTioi ^q-^ f-Ai^- ^sf^ 1 e^]iH- ^e] ^i^i -f-Ai *H 

#2]-, Sj-^oj D |.^Ei7l- cfl^S 1 511^^: ^t}jL -g-^ cfl7l§}Al ?>jl -g-Al-g- i^. 

SVfe 1 -g-Al *}o}^ ol- sl-14011 al-ef f-Al-g- ^±3. i}±r 7}$7}7] ^c^Al^ 

u • 

^^46. 

^7} ^ f-Al 3 Afol^^ ^l^Al^ ^fe ^-^^5. S>fe 7>^7l7] tflS^a ^<HAliEfl. 

^^47. 

^146 *M 91°) ^1, 

Sl-fe 7^7l7l Vl]E^a 7lHAl^Efl. 

48. 

Aj- 7l7l^ ^Al^ ^i^: SHr 7>Aj7l7l q^$3. 4°]*}^. 

49. 
all 48 W 

^7} ^ ^ 7}7)^ A>-g-AHl 21*11 ^<L3. Sffe 7^ 7 j7l *1Ha1^e§. 



3^ 50. 

$7) *\±z\-£4°} H <H°U1 ^efl°l ^ sfl^Hl*! °)]el7}- ^#£1^ o\]z\ ia^f- i^tb 

i 3fl5!£ ^ 3^1 sRr ?j-g- 4^ ^.S. Sfxr 7>^7]7l *iH*l^. 

^150 *<H Stf^i 

^•71 oflei 2£fe sl)5! ^414 °11 ^, «fl^- S<S! = (Bad Command), ^efl^ ^^BOllegal Arguments), °i4 
1 ^M)i(IUegal Access), =lb\5L 2£f 5.^-8: <L5. SHr 7^7171 uflH^H ^M^l^. 
3^ 52. 
*85i qH 5a°H, 

4 v 7l 3fl^l ofleife sfl^jo] CRC 1 «HH(Byte) ^41*1 £ 2^, ne|Jl n^H^ ^ 

^-g- ^°-5L *ffe 7^7171 vflB^la *lHAl^efl. 

3 ^53. 

*H5l *<H 58 °H, 

$7} ^4 o|| 2^ i£e| T^Sf, 7^ ^1*1 

St 1 * 54. 

all 51 5fl°H, 

7>^7]7| tllB^H ^fl^Al^eJ. 

3^*55. 

*i|5l **)1 sa<>H, 

3)^*56. 

^151 *<H1 91°]*], 

^7} ^£ ^4- 7^j7l7l MlH^a ^HAl^efl. 
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Output 
Arguments 



MSB 



LSB 



15 14 13 12 11 10 9 



v 

Network Code 



y 

Code 



atr Group Address 



Physical Address 



Logical Address 



Code 


Network 


0 


Living Network White Goods, CIS .MMM.BSMqi, 


1 


TV Network TV,Audio, Video 


2 


PC NwtworkPC.Printer.Scanner.FAX, 


3~6 


Reserved 


7 


Group AddressingSS Af§ 
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Group 


OxlFFF 


Living Networks E HE 


OxXXFF 


HE Code7f OxXXei fl 


OxFFFF 
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OxlFOO 


Living Nework HSSm Coden "0"tl g*|g 
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OxlFOl 


Living Network WS<>W Coden Ye! St±<H 0*|g 



£ l ?!l.8 
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0xE200 
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(Aj§ gs}A| £7| Codeb 0a) 
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